This editorial refers to 'Distance to invasive heart centre, performance of acute coronary angiography, and angioplasty and associated outcome in out-of-hospital cardiac arrest: a nationwide study' † , by T. Tranberg et al., on page 1645.
Out of hospital cardiac arrest: the race for survival begins on the field. . .
Treatment of out of hospital cardiac arrest (OHCA) is a challenge for pre-hospital emergency medical services (EMS). Time to treatment is crucial at each phase. A race to the scene of arrest is followed by coordinated basic and advanced life support with external defibrillation. Gathering of clinical data (past history, time of arrest) is crucial to determine the presumed cause of arrest. Treatment of OHCA is often performed in the presence of relatives who require emotional and psychological management. 1 Only 10-30% of those who suffer an OHCA have a return of spontaneous circulation (ROSC) at the scene of the cardiac arrest. 2 The next step is transportation to a hospital. In a few cities, there is a pre-established network with specialized cardiac arrest centres. 3 Survivors of OHCA are transported to these dedicated centres regardless of the transportation delay. In most countries, however, transportation is to the closest emergency department, and triage is performed after hospital admission. The latter is often preferred by EMS: transfer of OHCA survivors is difficult, with one-third of patients dying during transportation. 2 However, survivors of OHCA require specialized care including coronary angiography (CAG), percutaneous coronary intervention (PCI), and advanced intensive medicine care, which are not available in all centres. Does the admission of a patient to a non-specialized centre reduce the chances of survival of the lucky few who are successfully resuscitated by EMS teams or should they be triaged in the closest emergency department to reduce the transport duration which can be deleterious?
Distance to invasive heart centre, performance of acute coronary angiography and angioplasty, and associated outcome in out-ofhospital cardiac arrest: the Danish study What is the evidence supporting immediate coronary angiography in survivors of out-of-hospital cardiac arrest?
There are no randomized trials which have investigated the benefits of an immediate invasive coronary strategy in patients with resuscitated OHCA. Patients with preceding sudden cardiac arrest have been excluded from major randomized trials which demonstrated the benefits of PCI in acute coronary syndromes. However, since 1997, registry data on >4000 patients has demonstrated the safety of an immediate invasive strategy and strongly suggests that immediate CAG followed if necessary by PCI may improve survival.
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The indications for CAG in survivors of OHCA have been defined as follows in the 2015 European Society of Cardiology guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac death. 7 If an ST-segment elevation is present on pre-resuscitation or early post-resuscitation ECG, the probability of an acute coronary occlusion as the cause of arrest is high. Urgent angiography and revascularization is therefore recommended as in all patients with ST-elevation myocardial infarction (STEMI). However, the absence of ST-segment elevation does not exclude obstructive or even thrombotic coronary 'culprit' lesions, which may be present in 25-58% of cases. 2, 4 Several ongoing randomized studies are comparing a strategy of immediate vs. delayed CAG in survivors of OHCA with no obvious non-cardiac cause of arrest and no ST-segment elevation. [8] [9] [10] Given the high prevalence of coronary occlusions and potential difficulties in interpreting the ECG in patients after cardiac arrest, the current guidelines recommend that a coronary angiogram performed <2 h after hospital arrival should be considered in survivors of OHCA after an emergency department or intensive care unit stop to exclude the presence of non-cardiac causes of arrest.
Is there a need for 'cardiac arrest specialized centres'?
In-hospital management of OHCA survivors is complex and involves stabilization of the patient during the CAG, targeted temperature management, and treatment of post-cardiac arrest syndrome.
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Several studies with historic control groups have shown improved survival after implementation of a comprehensive package of postresuscitation care that includes mild induced hypothermia and PCI. 12, 13 In a study of 3981 patients arriving with a sustained pulse at one of 151 hospitals, the Resuscitation Outcome Consortium investigators demonstrated that early CAG and targeted temperature management were associated with a favourable outcome. 14 These interventions were more frequent in hospitals that treated higher numbers of OHCA patients per year. The implication from these studies and that of Tranberg et al. is that field triage of OHCA survivors to specialized cardiac arrest centres probably increases the chances of survival to discharge with no or minimal neurological damage.
Public health implications
Management of OHCA involves several phases from bystander basic life support (BLS) to advanced post-resuscitation care. Each part of this chain of survival is important (Figure 1) . The data from the Danish registry support establishing regional cardiac arrest specialized centres and field triaging survivors of OHCA to these centres regardless of the distance. This may be possible in selected health systems where health decisions are centralized and followed by wellestablished registries. In other countries, pre-established STEMI networks can be used to select dedicated cardiac arrest centres. In all cases, team work and co-ordination are necessary between the prehospital EMS, interventional cardiologists, and intensive care unit specialists to establish an optimal network for OHCA which is adapted to the facilities available in each region. Perhaps one of the most important findings of the Danish registry is the increase in the proportion of patients receiving bystander CPR (18% in 2001, 60% in 2013, P < 0.001), and achieving ROSC at the scene of the cardiac arrest (10% in 2001, 29% in 2013, P < 0.001). The time from the onset of OHCA and the beginning of BLS is one of the major predictors of survival. Public health decisions on OHCA should remain focused on the most important part of the chain of survival: early bystander BLS and defibrillation. High quality postresuscitation care is like icing on a Danish pastry: it can only be effective on patients who have been managed in an optimal fashion in the pre-hospital setting. The last link, missing in many areas, depends entirely on the first link of the chain of survival.
